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TEPBAHE HETEPMETHMHOCTH OBCAnHOft KO- 
. JIOHHU 

(57) H3o6peTei«e othochtc* k hc^tcao- 
euBaKBteA npoM-BJicHHOCTH H npeAHa3Ha«*e- 

HO win peMOHTB 06caflMl-X KOnOHH H HSO" 



JUmHH OCBOAHHWBMXCJI npOAYICTHBIWX W18C- 

TOB B soHc nep*opa«wi. " oCecne- 

«ei«e'9KOKO»«M MaxepHana nnacrupf . Ha 
TpyCax cnycKBOT rHAPaBn> . w Jaxe- 
pu c yiinoTi«TenbHhi»« BJieMeKraw h yc- 
TBHoaneBmit Ha mx nnacnipb. 3aTeM 
BepxHHil Topeu WMWtro ytinoTHHTeJibKoro 
sneMeKTa nwiaBiMMecxoro naxepa pw- 
Keotaor KanpoTHB HM»Hefl Tpa»m« MUtep- 
Bana MerepMeTMMHOCTH. AnHHy nnacnipii 
BUMHenxwT no MaTeMaTM«iecxo« <|>opMyJie, 
npoii3BOA«T sanaxepoBxy yiinoTi«Tenw«x 
weHeirroB naxepa b xoimeBMX yiacrxax 
nnacwpa M pacBMpeiBie jmacTMpii no Bcdk 
BpHue nyreM cosAawa Msemroiiioro Aaane- 
» woi B ynnoTMHTeiibiwx sneMeKtax oaxepoB h 
■ MMnaxepHoft soMe. Taxoe pacno«o«e- 
we nflacTHpB oOecnesHBaeT coxpaHHocTb. 
ero H oOcaAHoft xonoHHU b MHTCPBane, 
ocjiaCneMHOM OTBepcTHX»«. 4 ««>• 
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HaoepereHHe othochtch k He^reAoOtr- 
eawucft nvot*nwieHHOCTH, a HMeMHO k 
cnocoeaM peMOKta o6caA«x * 
Ta«e M3onHiw»M oCBonHMBamxcJi npoAyx 

THBHMX lUiaCTOB B 30He 

U«,b» H3o6peTeHHB HBnHeTca o6ecne- 
MCWie 3KOHOM«H HaxepKana ""^^y; 

Ha tor. 1 M3o6pa*eH naicep cabo€H 
^ niAPaBAHMecKHft (nPC) c ycraHOBncH- 

Ha HCM nnacTMpen b rpaHcnopTHOM 
nonoxeHH::i Ha <«r. 2 - to *^ "P" . 
aanaxepoBice ero yanoTHMTenbHi-x sneneH 
TOB Ha ni<acTbipe; wa 4Mr. 3 - *«• 
npi, npHxaTHMKOKueruxy^acTKOB nn.cT« 

PP K oOcaAHofl KOitoHHc; Ha <JMr. 

TO «e, npH saBepmeMMH npH«aTMii kokuc- 



BMX yvacTKOB M Ae*opMHpoBaMHM cpeAHe- 
ro yMacTxa nnacTUpa a© xacaHHH c Bttyr- 
peRHefl noBepxHOCTbK) o6caAHOft KonoHiw. 

CnocoO ycTaHOBKM nnacwpa b hhtcp- 
sane HercpMeTHMTOCTM o«caAMoft xonoM- 
lu peanji3yeTC»i cneAywnHM o6pasoM. 

Ha rMAPaanMiecicMft inaxep,, BKJi»«iaw- 
.iiA BepXHHft I H HKKMHft 2 ynnoTHMTcnb- 

nie sneMeHTM, Hcwy kotopumh pasMemeH 
AHMepeHUKanbiibift wianaH 3, ycTaaaBAH- 
VicTcii MeTamiHMCCKHfl nnacxMpb 4, ko- 
Topuft *HKCHpyeTCii Ha naxepe ynopa»« 5 
H 6. PaccTOHHwe Mcwy yiuiOTHMTenbmiw* 
BneMein-aMM I k 2 ycTaHaBwaacTca b 
saBHCHMOCTH oT AnHH« nnacTupH , k.:ipe- 
neneuMoro no 3a»HCHMOcTH, h o6ecr.eic- 
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mui HOOMOXO 9«xpuTUii ynnoT KM Ten biftlx 
sneMinroB 1 h 2 icobu«buhh yqacTicaMi 

AmM miACTtipii BuKHpaeroi b coot* 
BcrermcH c6 cneAS^iomeft saBHCMMocTbD 

me Annaa nnacmpiii Mt 

1^ 'AHHua RRTepBana. HerepneTHtiHoc- 

TH oOcaOMOft KOQOHIM, k; 

ffriKHa ynnoTRHTenbHoro sjieHeit^ 
la iHAPajEiiHMecKQro naKepa, m;- 
7 AABneHHe b ncAPftanHyecioix na- 
* Bcpaz npn- npiocaTHu KOHuemx 
riACTsoB nnaerupa; Mllat.- 
.. 1 paecTOffBMa or ycTM cKBani »i 
. *||0 Bapraeil rpamatu KirrepBana 
Berq;»iiaTBwocTH oOcaaaoft xo-. 

B - NOAynb ynpyrocni NarepHana 
• rpy5, Ha xoropux dp6h98owt- 
ca cnyck nnacTupa» MHa; * 

C *'*.OTHaaeBue a^^yworo AKanerpa 
K BByrpeBHeMy rpyOi aa xoto- 
pux iqpoa9B9i9irc4i cnycx nnacTM- 

jU - .ico9MinmeuT Hyaccoaa MarepH- 
ana TpyO^ aa Koropux npoasBO-. 
l^iTCfl cnycK tmacTbipa- 
naaep c nnacarpeN k cnyacaeTca^aa 
■aeocwKOMnp.eceopaux rpyOax (ae no-, 
xaaaai) B oOcaoayio xonoaify . 7 k aurep- 
Bany 4^ aerepHeTHVocra , ocnaOaaaaoNy - 
oTBepcTHam 8* HaxaaA yiuxoTBHTenk»iA 
BJieMear 2 ycraaaBnaaaioT rax^ vrohu 
'.^ro Bcpxaaft Topett Own aanporaB aazaeft 
rpaampi Har^Bana l^t npH aroM paccro* 
ama m^mk9 lantaaN topqom Bapx<iero yn- 
. jioraHTenMoro sneHeara 1 a sepxaefi 
rpaaaqu aarepBana 1^ cocraBHT Be/mw- 

ay a 9 pasayid 2 .^^^t^^ " yTOTUBaioBiyio 

• yAmfaeaae aacocao-xoMnpaccQpnix rpyO 

• npH ycraaoBe nnacTupa* Cosabiot b n axe- 
pa HqCuTO^Hoe AaBJieaae nopxAKa 2-*3 Mlla 

.a aanaxepoBUBaioT yimoTaaTeaue sneHea- 
TU 1 a. 2 B KoaAewx y^acrrax luxacTMpx 
4 (4m r. 2). noBMBiaiPT AaBnaiMe b naxe-^ 
pe K 'pacsHpaioT ero- caattaiia ynnoTaa- 
TejibBUiat sneMearaiai 1 a 2 cooTBeTCTBy-- 
lomne xoKueBbie y^acrioi linacTbipx 
(4ur. 3). Docne qero orxpuBaerca AH<t- 
^peHUHanbHb^ xnanau 3» irpeABapMrenb* 
ao aacTpoeuauA aa aanaaaoe AaB/ieaae, 55 
a paGoqeA X:'aKOCTbio paasapnioT cpeAaxm 
^acTb nnacTbipR* AaajieHHe a naxepe no- 
aunaioT AO pacMeraoro P4 cCecne^HBaKr- 
mero npaxarHe xoaueaux y«iacTKOB nnac- 
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Tupm AaaneKMeM P,^, npH 9toh cpeAuaa 
HacTb nnacTupa b aarepaane AC^op* 
laipycTCH pacHerauM AaaneaacM l^^<<rP/ . 
AO xacaaaa c Bayrpaaaefl noBcpxaocTbio 
o6c«AMoft Konoauii Ana acxnmeaaa aarpy*- 
30X aa aarepBan 1^ (4Hr, 4)i B npoAec- 
ce ycTaaoBXH nnacrupb A BHecre c naxe- 
poM nfepeMemaercR OTaocarenbiio aarep'* 
Bana 1^ o6caAaoft xonoaau aa BenHHHKy 
a/2, ao OnaroAapx BiSi0opy ahhiu nnac* 
Tupa a cooTBercTByiooieA ero opaearaAaa 
nepeA ycranoBKoA orHocarenbao aaxacft 
. rpaaaAv aarepBana , xoai^eKie yyacr*- 
xa iDiacTupa* npaxaTbie x odcaAaoft xo- 
Aoaaep 6yAyT aaxoAKTbcn aae aarepBana 
1^ aa paaaoH paccroHaaH a/2 or coor*. 
BeTCTBympcx cro rpaaicA* Taxoe pacnono* 
xeaae nnacTupa otfaenequT coxpaaaoc^.b 
ero a^oCcBABoft xonoaau b' aarepBan*-!! 
ocnaOneaaoM OTBepcraam* 

♦ opMy na aaoOp e*, hh 
CnocoO ycTaaoBxu nnacTfai^R ^ aarep* 
Bane aerepMeTH«imcTB oOcaABOft xonoa- 

BXmonaxmaA cnycx aa rpyCax ima* 
paananecxax naxepoB c ycDioTBUTehbabr- 
141 aneMearaMi h ycraHOBneunoro aa aax 
nnacTupa» aanaxepoaxy ynjiOTaarenbaux 
aneNearoB naxepa b xoaueBux yvtaerxax 
nnacntpa a paonapeaHe nnacTMpa no 
Bceft Anaae ' nyreN cqsAanax aaduTo^iHoro 
ABsneBHa b ynnoTaarenbHux aneneHtax 
naxepoB a b Hexnaxepaoft soae^ o x n a* 
^ a»Ha ft c.a TeM, vro» Aenb» 
oOecneneaaa axbaoma Marepaana nnacru* 
pa, nocne cnycxtf - nnacTbijpa Bepxauft to- 
peu aaxae'ro yjuioTRHTenbHoro 3ne>ieaTa .' 
raAPABnanecxoro naxepa paaMeqaioT aa-^ 
npoTMB aaxaefl ' rpaaauM. aarepBana ae* 
.repMeTKWocra, a nnaay nnacrupa buOk- 
paiBT B ODOTBercTBaa CO cneAyxBieft aaBa* 

CHKOCTblO - " - 
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Artaaa nnacrupa, h\ 
Anaaa aarepBana aerepMerav 
aocra oGcbahoA xonoaabi, h; 
AnuMa ynnoTKHTejibHoro 3neMeur- 
ra raApaBnanecKdro naxepa » m; 
ABsneaae a ntApaanHMecKHx na- 
xepax npa npaxaraa KOKueaux , 
ynacrxoB nnacrupa, Mlla; 
paccroAHMe or ycrta cxBamHu 
AO BCpxHeft rpaHHUM HHrepsana 
HerepMCTUMHocTH o6caAKoA ko- 
noHKbi. m; 

Monynb ynpyrocTM MarepHana 



cnycK niiacT6ipj|,Mna| .npOMaaoAHTca cnycic nnaem^at 

C - OTHomemie Hapy,Horo waMetpa > " «o»*4inmeirr nyaccwia narepMana 
. ■"yTpeHBe>or rpyo, ^a kotopmx *PyO, h» kotopux npeHaapmren 

'5 cnycK nnaempH, , • . 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 



isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates lo the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shove's a hydrauHc straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements I and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/q is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered, 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

\x is Poisson's r&tio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval /q of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval /q. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval /q 

P/(l-2^) 

is the quantity a, equal to 2 . ^ , taking into account the elongation of the tubing 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P] 
ensuring that the terminal portions of the patch are squeezed 
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by pressure Pu where the middle portion of the patch in the inter\'al /q is deformed by the 
calculated pressure «P\ until it touches the inner surface of the casing, to eliminate 
loading on interval /q (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /q, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval Iq at equal distances of from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

|4 is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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[see Russian original for figure] [see Russian original for figure] 
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